ABSTRACT
Chronic inflammation is known to be associated with enhanced production of both nitric oxide (NO) and reactive oxygen species such as superoxide (O2 Consequently, mutagenic effects associated with chronic inflammation can become multiplicative, as the chance of mis-repair and DNA exposure increase (13) . Secondly, certain leukocyte-derived metabolites and inflammatory mediators cause genomic damage, thereby increasing the probability of nicks, deletions, and point mutations (14) .
INTRODUCTION
In situations of chronic inflammation, target cells may be exposed to large amounts of NO (as much as 10 4 molecules/cell/s) (15) . Nitric oxide will autooxidize in the Nitrosation of secondary aliphatic and aromatic amines can also produce potentially carcinogenic nitrosamines.
Secondary nitrosamines are more stable than their primary amine counterparts: To date, alkylation of DNA has been noted on the ring-nitrogen positions in the bases (adenine, guanine, cytosine, thymine), the oxygen atoms of hydroxyl or carbonyl groups (guanine, thymine, and cytosine) as well as on the phosphate groups (19).
Thus, the limitation of NO-mediated genomic damage, rests primarily on the localized diffusion of the small molecule, the degree of reactivity and nitrosation, and ultimately the cells' replicative and DNA repair machinery.
However, even in the latter case, DNA repair proteins such as O6-methylguanine-DNA-methyltransferase and Fpg, have been shown to be inhibited by NO-derived nitrosating agents such as N2O3 in vitro and in vivo (20, 21) .
Coincident with the sustained overproduction of NO, inflammatory foci are also sites of enhanced production of reactive oxygen species, such as O2 -and H2O2. Because O2 -is known to rapidly react with NO, it was of interest to determine whether this reactive oxygen specie may modulate NOdependent N-nitrosation of primary aromatic amines.
Consequently, we have used 2,3-diaminonaphthalene (DAN) as a model to study the effect of O2 -on the NO-dependent Nnitrosation of this primary aromatic amine. DAN is Nnitrosated by nitrosating agents derived from NO to yield its highly fluorescent triazole derivative 1-naphtho(2,3)triazole (NAT) (Fig 2) .
We have demonstrated that the addition of a O2 -generator such as hypoxanthine/xanthine oxidase virtually eliminated the NO-dependent N-nitrosation of DAN. Inhibition was maximal when equimolar fluxes of NO and O2 -were produced (17) . We also noted that this inhibition was reversed by the addition of superoxide dismutase, but not catalase suggesting that O2 -and not H2O2 was responsible for the inhibition. We proposed that at equimolar fluxes, O2 -reacts rapidly with NO to generate products such as peroxynitrite (Fig 3) 
SUPEROXIDE-NITRIC OXIDE INTER-ACTIONS: OXIDATIVE REACTIONS

SUPEROXIDE, FENTON CHEMISTRY AND NITRIC OXIDE
In general, O2 -per se is not thought to be highly toxic to cells and tissues since it is a better reducing agent than an oxidant (37 
CONCLUSION
It is well known that chronic intestinal inflammation is associated with an increased risk of malignancy (1) (2) (3) . This pathological condition might represent one prime example in which the chemistry we have described may play an important role. Indeed, the phagocytic leukocytes that accumulate within the chronically inflamed colon produce large amounts of O2 -and NO which may mediate mutagenesis and possibly malignant transformation (1). Thus, the fundamental understanding of the interplay between O2 -and NO may give us new insights into the chemical role that these two free radicals play during mutagenesis. In the absence of O2 -, NO will N-nitrosate certain primary and secondary amines to yield potentially mutagenic nitrosamine intermediates (see Fig   5) . In the presence of both NO and O2 -, N-nitrosation chemistry may be suppressed but oxidation reactions may predominate.
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